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3.50-3.65(2^,^), 4.42(2#,gX 
4.60-4-75(2^,^), 5.09("2#, *), 
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5.36(2#, * ), 7.59(2^,^), 
8.28(25". <0* 8-30( Iff, * ) 
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^^©.J&*^^ b^( KBr ) 

v max ( cm' 1 ) = 1 7 9 5, 1 7 2 7 

& fl& « * H* * ^ * b CDC£, 3 ) 

a = l .39( 35-, 3-45-3-60(25-, m), 

3-94(35, 4- 58-4. 70( 15, m) % 

5.09(15,*), 5. 10-5. 64(45, *0 v 
7.54(25,<i), 8. 10( U.O, 
8.25(25.*) 
i2lffi%)t ltT>5Sf B 02> - ( 4 - ^ h * 
:y£)Jb#ZJl/ - 1,2.3- h U ? 9 - i " 1 - -f ) 
^^ Jb _ 2 ot-^^jb^t^ - 3 a - ft JU $ 2/ ^ 
- ' 1 . I - 5? * * 5/ F ? - I h Q ^ ^ ll' I ^ 
Jb ( <k ^ » 4 (Jfc*6 1 # )o 

v max (an" 1 ) = 1 7 9 8, 1 7 3 0 

d Cppm) = 1.33(35, O, 3- 48-3. 68(25, w), 

3-96(35,*), 4. 56-4. 76(25, 
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5.09(25-, 5.36(25-, 
7.60(25". 8.28(25\0* 
8. 30( \H , O 
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ifrftW.W.*^? h to ( KBr ) 

v maa: ( cm" 1 ) = 1800, 1727 

jgEfl&a***'** b & ( ) 

* ( PP m ) = 1.20(3ff.,')» 3.44-3-58(25", w)* 

3-91(35,0. 4.50-4.65(15,™)* 
5.24( 15,<*)* 5.25( 15", 
5.45( 15, d), 6.91 ( 15, *)* 
7.20-7.40 ( 1 05, m), 
8. 08(15, J") 
r2llUfeHt2^ - ( 4 - ^ h * 3/ *j JU # 
Zjb - 1,2,3 - h 'J ? y - 11/ - 1 - -f Jb ) ^ 3 1 ^ 

- 2 « - ^^Jl/^t^ - 3 a - ft *2/ Sfc - 1,1 

- 5? * + 2/ F ^ ^ ^ t K l J JH .^ t Jl ( 
6 ) ( 1R$ 6 0 ^ ) o 

* *\ ? h to ( -EBr ) 



v max ( cm" 1 ) = 1 8 0 3, 1 7 2 7 



h ft/ ( CDCL 3 ) 



- 35 - 



3 ( ppm ) = 1.05(35",*)* 3. 48-3. 62(25, m) v 

3-95(35, *)» 4. 55-4. 75(25, m), 
5. 1 1 (25, bs). 7-02( 15, *)* 
7.20-7- 50( 105, m) % 
8.25(15,*) 

H % #J 4 

2 A - ( 4-1 h + - 1.2,3 - h 

>J ? ^ - Jl - 1 - <Jb)^5 1 Jl/-2ct-^5 1 JU^ 
tA-3<*-*}Jl/#^^- Kl + t 

h»J0^ai(<k^te7 ) © « 36 

1 5^©S^iI f il^' 1 5 J^©7kK: 2 - 
( 4-X- H*5/jbJLjR = JI/ - 1,2,3 - h U 7 *J - 
jb - 1 - ^(h)*1-h-2cL-*9h'\-fL-3 

a-th^^m. - 1.1 - * 5/ K J> - - hO 

^2/i;jlI7fl;340 »?, 1 0' * ;^ 5 5/ 0 ^ K 
SgeO^XtfK**** MJO/» I I 0 w 3: ffl ^ 
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• * • 

L , / ? Jb C5p - 2 0 P (^^flstfcttSOfc 

ffl ^ ^ *) 3 :? □ ? h ^ 5 7 -T -fC # L * 7k- 
1 0 f6 ? t'K^*ICT^ 5 =; I ^ hlH Lto # 

» ^ tt 1 8 1 r^llt^ilto ^ ~F £ *t 3: ft: 

^ ^ & * ^ ? hJl/ ( .EBr ) 

v 77i ax (cm' 1 ) = 1 7 8 2, 1 7 2 0 

a ( P pm) = 1.39(35", 1. 46(35, 

3.45(15",^), 3.72(15,^), 
4.44(25, g), 4.50( 15, * )» 

4- 96-5. 10( 15, m) x 5-18(15, rf), 

5- 42( 15, 8.72( 15, * ) 

m^mm 5 

2/? - ( 5 - I h + 5/.tiH/3K-JU- 1,2,3 - h 
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h »j ( ib^fe 8 ) ©Mt 

twimK'i>-c 2 a - ( 5-1 * s/ ^ 

JL fx Z Jb - l,2,3~ h'J7f-i- 1 - -f ) ^ 

1,1 - e; t + 5/ H P - : h d ^ i) 1/ i ^ x H/ 

0.34 *ri»*>B8Mfc#'to-r*>*afe»3fc©2 2 0 

3: ( 8 3 # ) o 

ffc # R JR a ^ 2 h & ( ) 

v mace ( cm -1 ) = 1 7 8 8, 1736 

«E Aft » 2. ? ( ^2° ) 

a (ppm) = 1.39(3J3\0» 1-43(3JT.*)» 

3.40( 3. 71 ( \M t dd) % 

4.46(2^, g), 4.57( * ) » 
4-95-5.05( liT,m) v 5. 40(15". 
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5.82C IB,*)* 8.34(1~\ O 

6 

2^-(4-p* h + 5/jbJb'^3jl/- 1,2,3 - h 
V T "3 - k - 1 - -T^)^^Jl/-2ct-^5 : Jb^ 
tA-3a-t)Jly^2/^-l,l-5/"^ + 5/h" t 
h'J 0&;£(ffc#%9 ) <D M $£ 

ili4i^ifClt2 A - ( 4 - ^ 2/ jb 

Jb ^ ~ Jl/ - 1,2,3 - h «J 7 ^ — Jl/ - 1 - -T Jl/ ) ^ 
5 : Jl/-2 oc-^^jly^t^-3^-tJb^^^- 
1,1 - =; * * 5/ F P - = HQ ^2/5?JI/I^tJI/ 
0.3 ?*f>i»ft^«!T«iie6ft*O0.18 9 

( Jfc* 7 8 * ) • 

£ © S fe©5|c'i± 18 4 1Cj5llt^^ljto J^T 

^^^^^^^ ( ) 

v max ( cm* 1 ) = 1 782, 1 730 

nmm.^m * ^ o v h c z> 2 o ) 

3 ( ppm ) = 1 .46(3<ff, *)> 3.45( 1jH\<W)» 
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3> 73 (:1^^ ) v 3 . 97 ( 3E , * ) , 
4.50C15'. 4.81 (2#, 
4.98-5.10(1^,^), 5. 18( 1J9\ 
5.42( 8.72( IF, *) 

^ M ^1 7 

2/ - ( 5 - ^ hf5/t))l;»RZ)b - 1,2,3 - h 
U 7 - Jl/ - 1 - ^Jb)j?n,-2ci-j?fo<% 
-yL-^oL-hhft^WL - 1,1 - 5? * * 3/ F t 

^I^J4^ircit2 A - ( 5 - * h t 5/ Ij 
JU $ Z fl, - 1.2,3 - h 'J 7 ^ - fl/ - 1 
5 : Jb-2«-^5 : JU^t^-3ot-*Jb^^^- 
1,1 - €> * * v F P - = hO'N^^jllXfi 
0.3 f^5>.lttfk^'te"C*»*Sfe©*© 0. I 9 f 

Z <D & QlfrJfcfo 1 8 0 TCJ^lt^lll^o 
it&%% 1 0 t Bf 



v mace (cm- 1 ) = 1 7 7 8, 1 7 3 0 

d ( ppm ) = 1 . 41 (3jH\ 3-41 ( \E,dd)^ 

3.71 ( \H t dd), 3.98(3^, O * 
4.56( 1#, 4.95~5.08( 1J5T,*0> 
5.40( llT.d), 5.83C 
8 • 34 C Iff * * ) 

* % fcl 8 

2ct-^^jb-2A - C 4 - ( P " - b O '^2/ 

=;jL3l" + 5/jtlJI/* = Jt) " 1-2.3 - h U 7 V ~ *> 
_ ! ^^Jl/^t^-3 a - K h ft 2s M ~ 

l ,'i - £ * + 2> F' p-: bQ^^i^^ 
(ft ^ to 1 " 1 )Stf2fl-^fI/"2^ - C 5- 
( p - z. h □ *\ * 5 k $ * ^ ft ^ * 11 h ) -1.2, 
3 _ |s ij 7 %; - jb - 1 - -f jb D ^^Jb^t^-3 
a-KhK2jW> - 1.1 - 5," * * 5/ h" p-nhD 
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'a - frJl/jtf Zf m - \ >\ - 5 3 * Is h* p - ~ b Q 
^ 2J $ h I * t h 4ft?-ZhD / \^^i?t 
fU^feJll + S/U^ h 8.2 7 3: ^ :v -g ^ 1 0 0 

3-6 9(D2ci-^^h-2jS - C 4 - ( j» - Z h 
0^2/5?JU^+.2/*JL'* = ^ ) - 1.2,3 - b V T 

2/^ - 1,1 - 5^1" + ^ h" jd-Z b □ *\ 2/ =; lb I 
X t i ( fk^ife 1 1 )>iO : 0.9?©2fl-^f 
JU-2/?-C 5 - ( /> - - hD it f ^ tl 

Jb % z jl ) - 1 ,2,3 - b V T \) - h - 1 - -Til/3 
5/h" p-z hD^^^"ii/i7fJb( fk^*te 1 2 ) 

2cx-^^Jl-2/?-C4-(p-~ h □ ^ 2/ 
5; ■ * * 2/ 1i l» % Z Jl/ ) - 1.2,3 - b U 7 ^ - Jl/ 



- 1 - < h ^ * 9 h *\ f L - 3 a-hkft^m- 
1,1 - 2? * + 5/ F J» - = hD^^Jl/XXTA, 
( ffc 1 1 ) 

v maa: ( cm" 1 ) = 1 8 0 0, 1740 

« = 1 .34(3Jff", 3.3~3.8(2tf.»)* 

4.67( *)% 4.60~4.76(l-ff.»X 
5. 12(2* . *)% 5-37C2JJ. *), 
5.48(2*. 7. 5~7.7(4.ff.»)* 
8.1-8.3(4*,™)* 8.37(1*. O 

3 fc**5/jb = ~ K2.3- h U 7 *J - * 

_ ! - < Jb J ^^Jl/^t^-3 a-^JL^2/^- 
1,1 - =; * + 5/ h" P - - h O ^ ^ I ^ T )b 

( ft ^ m i .2 ) 

^ # !R ifc 2 ? b ^ ( ZBr > 

v tucct ( m" 1 ) = 1800, 1740 
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d (ppm) = 1.41(35-,*), 3-3~3.7(25,m) v 

4.6-4. 7( Iff, m)* 5.07(1^.*), 
5.1-5.6(45,™), 5.46(25,*). 
7.4-7.7(45^), 8 . 1 5 ( 1 ff » * ) » 
8. 1 -8.4(45^ ») 

#1 *6 0«J 9 

2^ - ( 4-fcfctf + S/ - 1.2,3 - b U 7 ^ - 

2 a - ^ f H - 2 A - C 4 - (p-Z h □ ^ 2> 
'«;jLt*2/jbJI/iRzJI/)- 1,2.3 - h U 7 9 - it 

- l - <Jb3^^Jb^t^-3a-t)Jl/^^^- 

1.1 - ^t+^b" P - - hD^^^JbX^^Jl/ 

3-6 ? * j^^TtC^t HJ n 2.0 ? & <>* 1 0 * A 
5»;0^IiiI0.68 * 3: ft R I ? */ 1 0 0 m£ 
R& 7k 1 0 O^cfi^ ^^{C"C 1 ^raiTtc^sL^o 



6 Mfe&M K X p & I - 5 ~ 1.7 t L^o <D 7k B 

«ig£L-t:?6*t©2A- ( 4-i)fc$*3/ - 1,2, 
3 - h 'J 7 ^j - i - 1 - <n/)^5 L Jl/-2a-^ 
fly ^ t ^ - 3 - ft h ft ^ Wffr^fto 

1,2.3 - hU7 9- k- 1 - -fil/)^^^-2« 

-Jl 2 0^iCi» tt» 2--I*-JL''\*D'='S*i] 

T~J^_k(#1§?)©£fe@/^^2.0 r * mito 
ZtL%it&%B 1 3 t-Bf^o 

f£ *R * ^ 2 h ji> ( ) 

v max ( cm" 1 ) = 1 7 8 0 * 1 6 1 0 



d (ppm) = 1.47(3-H\*)* 3. 49( \E, dd) x 

3-77C \H,dd) x 4.53( liT, 
5.0-5- 1 ( UT, "O* 5 - 16( ltf, O* 
5.41 ( 1#,<0, 8-47( liff.-O 

&mm io 

2/ - ( 5-*)JbJR*5/ - 1.2.3 - h«J7^- 
Jb - 1 - -fJb)^5 1 Jl/-2«-^^ib^t^-3 

2 a - ^ f Jb - 2 A - C 5 - ( P - - h O 'N" ^ 
5/Jb*t5/t)JI/i!? = Jb ) " 1.2.3 - bU7^-JU 
- 1 - -f)l^f)b^t^-3fl-t))l>^^i- 
1 , 1 - £ * * 5/ F p-Z.hU'\2J$hT.7. = rh 
£ 1£ ffi L , ^i^J9 i^t?C LTi^ 1 7 5t^ 
JiC^JBVoefeH^tefcWfco ^ T <L *t £ <fc 
^ 1 4 ilf 

* ^ ^ & ( XBr ) 
v raaa; (cm" 1 ) = l780v 1610 

- us - 




H JLr ( £> 2 o ) 



d (ppm) = 1.40(35,*)* 3.43(15,^)* , 

3-71 ( 15, 4. 58( 15, 

4.9-5. 1 ( 15-.»)v 5- 36(15, d ) » 
5.93C 15,^), 8.04( 15, 

mmm i i 

2 - ( 4-^^**5/ - 1,2,3 - h 'J 7 

2/«-i.i-=;5i-*5/F. ^ x t f n i ^ t 

Jb(<fc-^«fe>l5)©«i3t 

a - jb jR 2/ m - 1,1 - $ -X * i> F ^ ^ 2 t F 
U )l I 7 t )1/ 0.5 fi?tfl^^j3)H^f 
0.083 fit5/'^Di^9^2^*, ^ (C -£ * 
^^m^TK2 4^r^^t^U^o ^^^r^ST® 

iF^U, li^l 20 - 1 2 1 Doefe^lt 
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0.23 ?#7to JklTfcnfcffc-frte 1 5 tftXo 
g^t^R^ ^ ^ h )b ( KB* ) 

V TTl Q, 3C ( en -1 ) = l 8 0 5, 1745 

H & ( ) 
* (Ppw) = 1.07C 325T.*), 3.2 - 3.8(25, »)* 

4.5-4.7(15,™), 4-69(15,*), 
5. 12(25". **)* 7.02( 15, *)» 
7. 1 ~7.6( 105,m), 8.33(15.*) 

^Sfef&J 12 

2^ - ( 4-tJJb?n^^ - 1,2,3 - h U 7 ^ - 
h - 1 - -fJly)^^Jb-2a-^^Jb^tA-3 
a-^Jb7Fl2/^--t h 'J 0 ( it^tl 1 3 ) 

2/? - ( 4-*3Jb#*3/ - 1,2,3- h »J 7 *J - 
Jl)^i-2ff-^f)l/^t^-3a-lt)H 

2/»-l.l-s;3|-*5/h" ^ ^ 7 t F 'J JH ^ T 

i 4 9 ^ v 1 0*rt5=J9&-J^3£l 5 mlLUfe 

81 7k ^ t h 'J 0 ^ 2 4 ^? t §^tl f Jl' 1 Oj^S.O" 
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7km ■£ M C I >f h ( CEP- 2 0 P . H^ftJ&M) 

rc -r flf. »l U » «««*«I* 2 2 0 - 2 5 0 c 

51*6 09 1 3 

2 a - J fJl-2^-(4 - b V J 9 k & l J 

- 1,2,3 - h 'J ? ^ - H - 1 --TJO-rf^Ji/^t 

3 t F 'J Jb I ^ f Jb ( ft ^ 1 6 ) ©MJI 

2/?-7 5;h"^^^-2rt-^5 1 Jb^t^-3 

<J 1 I 7 f )l 1 SO^ih'J^fJl/^'JIb^tf 
b^300»9^:^^ l: f 3 , 90-95T:-C20^H 
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1 7 2 ~ 1 7 5 C O S >fe ^ 1 7 0^^r#7^o M 
T £ n 3r 4fc ^ $23 1 6 <hO?^o 
^^^iR^^^ b A> ( KBr ) 

^ max (cm -1 ) = 1 8 0 5, 1 7 5 5 

h h ( d>CZ 3 ) 
5 (ppvt) = 0.32 (Off, *)» 1 .05(3-ff. 

3.3-3. 7(ZH r ,*0* 4.5-4.7(1^, 
»)» 4-65( 1#, 5.0%(2H,AB- 
g), 7.00(1^,*)* 7.3-7. 5( lO-ff, 
»)* 7.67( 1J3", *) 

**6 0!l 14 

2 a - f Jb - 2 A - ( 1,2,3 - h U ? 9 - Jb 

1,1 - =; * * 5/ f ^ ^ n f 'J in ^ t n( ft 

1 7 ) © fi& 

2«-^fi-2A-(4 - h 'J ^ f )b 5/ U Jl 

- 1,2,3- h ! J y x ) - ^ " 1 - -fJI/)-*'**'^* 
A-3a-t)iU^^^-l.l-^^ + ^F ^ ^ 
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3 t K U JU X 3. t Jl/ 1 3 3 W , 1 8 - ^ 0 => - 

6 ( 1,4,7,10,13,16^ tit ^ t t 2/ ^ D J i? 

S ^ jb 2/ ) 3. 2 6 «v X.t>* ffc t» y 0 ^» 15.8^ 

£ JV.JV - sJ^fJ/^llZjPS F 0.7 ?ni f£ % 5 0 ~ 

2k 7k * i£ r » i^ii f Jittdlttti} Lto 

if Ji/ittslt^tjitii?^ * 2/ o a ec jt j> 
%: & & » ^lt«ETS* it, 2* at *> l J ? 

1 t3 5 ^7 D 7 h ^ 5 7 < - K I !) ift^ L"Ci^ 

2 0 6 ~ 2 0 8 TJ ( ) © S 6 * * *J * » Jfel T 
(Lfffrittey® 1 7" t Pf- ^ o . 

h to ( ) 
v max ( cm" 1 ) = 1 80Q, 1760 

* t o h h ( ci>cz3 ) 

a (ppm) = 1 .05(3-5", -O, 3.3~3-7(25",»)> 

4.5-4.7(15",^), 4. 65(15, 
5. 10(25,^5- g)> 7.00(1^*3* 
7.3~7.5( 10#,*O, 7.73(15",*). 

-51- 



7.74(1^.*) 

mmm i 5 

2«-^^JU-2A-( 1,2,3 - b U 7 ^ - Jb 
1,1 - 3 * 4 s 5/ F ^ ^ ^ t F U il ^ t i( ft 

i 7)0 m& 

o-Hl^t - 1,1 - ^^t5/F F 
'J i I X .f I 5 0 0 ■? v b 'J ^ f Jl =/ U Jl 7 t f 
b ^ 3 3 5 ^Xtfift ^ f 1^ ^ 2«<t» ^ t * 

T^j^b, tote* V to $ k k L 2 U 1 V $ 3 

-y-i-KXi}n^\^tm.A2 0 3 ~ 2 0 4 C ( # 

F^.B-AfS (77-7. h 7 h Z V 3 ft 2; A - 

wt/ e = 4 6 7 ( M + ) 
^^^^^^^ h JLr2fea=*flBL»*fl». ^ ^ ^ ^ h 



2 « - ^ f Jl> - 2 ^ - ( 1,2.3 - h l J 7 ^ - Jb 

1 . 1 - 5? * * 5/ F ^z/^th'UJl/I^TJbCfk 
^115 1 7 ) ©It 

2/9-75; h"^a 1 Jl/-2a-^^Jl / ^tA-3 
a-^Jt^z/^-Ui-^t + z/h' "\ ^ * t b" 
•JJbI7fJl200»»tl!z-Jl'7tT-hl 0 

^ £ ^ * m*§ * i oo~i i o t: -c 3 o ^ fei ^ is 

ft 9 o a * Jb ^K-c^B^fk-S-^Tto 

2c-^flb-2y^-( 1,2,3 - b l J ? -J - h 
- 1 - -CJU)^5 1 Jb^tA-3<*-*)Jl>$^^- 



mm. 

2 « - 9 b - 2 A - ( \ .2.3 - h 'J ? y - 1/ 

- i - jiu)i9nj^?{±-3<*-hn>%vm- 

1,1 - ^^F ^ n F 'J Jb I ^ t M 5 
b V 0 L 1 6«V*Bfc&I*JLr 1 0 mt RZf 7k \ 0 n£ 

7kiS3r#J&b» Siif H/K:t-iil^^Lfeo 
OTk^^tr^^ / ^ ju ■.( cep- 2 0 7\= ^ <k m 

( # ) © ag'sea* a * # * o isiTtn*ft#* 

1 8 i^^'o 
^ *i $t * ^ hJb ( KBt ) 
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